The splenic sinuses are the first collecting vessels of the spleen. They follow a tortuous course, ramifying extensively in the red pulp. They vary in development and prominence from species to species (23) but in human beings and in rats they are well developed and constitute a great part of the volume of the entire organ. They are thin-walled structures consisting only of endothelial cells and a delicate supporting connective tissue, the reticulum. Sinal endothelial cells are reticular cells flattened to endothelial form and, as such, represent a portion of the reticulo-endothelial system. They are relatively undifferentiated cells, differing from common endothellum in being phagocytic and, at least under certain conditions, hematopoietic.
The splenic sinuses are the first collecting vessels of the spleen. They follow a tortuous course, ramifying extensively in the red pulp. They vary in development and prominence from species to species (23) but in human beings and in rats they are well developed and constitute a great part of the volume of the entire organ. They are thin-walled structures consisting only of endothelial cells and a delicate supporting connective tissue, the reticulum. Sinal endothelial cells are reticular cells flattened to endothelial form and, as such, represent a portion of the reticulo-endothelial system. They are relatively undifferentiated cells, differing from common endothellum in being phagocytic and, at least under certain conditions, hematopoietic.
It is a matter of dispute whether the normal sinal wall is anatomically closed or open. Moreover, it is uncertain whether the endothelium of the splenic sinuses is anatomically continuous with that of the terminal arterial branches or whether these arterial endings open upon the red pulp. This subject has been reviewed by Mall (15) , Klemperer (8) , Knisely (9) , Snook (23) , Bj6rkman (1) and Weiss (27) .
The characteristics of splenic sinuses have been studied by traditional methods of sectioning and staining (14, 15, 17, 23) , by tra~sillumination of living exteriorized spleen (9, 10, 13, 20) , and by intravascular injection of various substances (1, 14, 15) . The present work represents a study of the structure of splenic sinuses with the light microscope and the electron microscope, utilizing tissue obtained from children and albino rats. It has been undertaken as part of a larger program of study of the cells of the connective tissues with emphasis on the functions and potentialities for differentiation of reticular cells. It has also been motivated by the hope that study of splenic sinuses with the electron microscope would contribute to the solution of the problem of an "open" vs. a "closed" sinai circulation.
* Aided by grants C 3106 and B 903 C from the United States Public Health Service.
Senior Investigator, Arthritis and Rheumatism Foundation. This work was presented as a demonstration at the 1957 meeting of the American Association of Anatomists. 599 E v i d e n c e is presented t h a t the sinai wall is composed of distinctive endothelial cells and a reticulum. T h e sinal endothelium has a highly irregular luminal surface. I t appears to be hematopoietic and, in addition, to contain deposits of p r e s u m e d hemosiderin and ferritin. T h e reticulum is a net which ensheaths the endothelium. T h e substance of the reticulum is a finely granular material, possibly formed within the endothelium. Defects in the continuity of the endothelium and small apertures through the entire sinai wall are common. Finally, it seems t h a t splenic sinuses, wholly or p a r t l y collapsed and cut off from the circulation, constitute splenic (Billroth) cords.
Materials and Methods
Spleens were obtained from 5 humans 1 and 7 albino rats. Three human spleens were removed from patients aged 8, 9, and 13 years in effecting a porta-caval shunt in Banti's syndrome. Two traumatically ruptured spleens were obtained from patients 7 and 8 years of age. In one, the trauma had occurred 2 hours before operation; in the other, several days before. In the latter case, however, an accessory spleen with an independent blood supply was removed and utilized in this study. Each of the spleens was fixed within minutes of its removal, Spleens were taken from 5 male and 2 female albino rats of the Hisaw strain, each approximately I year old. The animals were killed by a blow on the head and the spleens immediately removed, or the organ was removed under surgical anesthesia induced by subcutaneously administered pentobarbital.
Portions, approximately 2 ram. ~, of each of the spleens, were fixed in 1 per cent osmium tetroxide buffered by tl~e method of Dalton (3) or of Palade (18) for 1 to 2 hours at 0°C. They were dehydrated in graded concentrations of methanol in two to three hours at 24°C., without preliminary washing, and embedded in n-butyl methacrylate polymerized at 60°C. after the addition of the catalyst luperco CDB * to make a 2 per cent solution.
Thin sections, single and serial, were cut with a glass knife in a Porter-Blum microtome, and placed on copper grids coated with both celloidin and carbon films. They were examined in an RCA electron microscope, model 2E. Successive or similar "thick" sections, judged at roughly 2/~ in thickness, were cut for light microscopy in the same microtome by manually advancing the glass knife with the fine screw advance as the block of tissue made its circuit. The sections were floated on to a coverslip, dried, and made adherent by warming them for a few minutes on a hot plate at 75°C. They were thereafter placed in xylol or benzene 12 to 24 hours to remove the methacrylate, then hydrated, stained with Harris hematoxylin for 3 to 4 hours or by the Periodic Acid-Schiff (PAS) method (carried out in the usual manner (5)), and permanently mounted upon glass slides.
Conventional preparations for light microscopy were also made from tissue fixed in Zenker's acetic-acid solution, by embedding in paraffin, sectioning at a setting of 2/~ with a Spencer rotary microtome, and staining with the May-Grfinwald-Giemsa stain or with hematoxylin and eosin (H q-E).
11 wish to express my gratitude to Dr. ]ohn Craig of the Children's Medical Center, Boston, for providing the human spleens in this study.
Luperco CDB is a preparation containing 2,4-dichlorobenzoyl peroxide with dibutyl phthalate. It is manufactured by Lucidol Division of Novadel-Agene Corporation, Buffalo, New York.
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OBSERVATIONS
Note on Terminology
Several terms, which have been subject to varied usage, will be defined as used here. Reticulum is used to designate the fibrous extracellular supportive element of the splenic sinuses, stainable with the PAS method or by certain silver impregnation techniques. Any intracellular component is excluded. It is used synonymously with the term reticulin. Reticulum is composed of ground substance and reticular fibers in varying proportions, and may therefore be distinguished from reticular fibers, which term is characteristically used to designate cross-banded fibers as seen in the electron microscope. Reticulum should be distinguished also from the endoplasmic reticulum, the intracytoplasmic reticulum of an entirely different size and character discovered with the electron microscope (21) . Reticular cells are relatively undifferentiated connective tissue ceils associated with the reticulum and present in the splenic cords, in other hematopoietie organs and other tissues. They are phagocytic and upon ingesting material become fixed macrophages. Fixed macrophages may leave the reticulum and become free macrophages.
The descriptions which follow apply to both human and rat spleens, except where stated. While t-he pathologic human spleens showed congestion and fibrosis, their sinuses were not structurally different from those in normal spleens. In general there were no significant differences in appearance between tissues fixed in Dalton's and Palade's fixatives. The cytoplasmic ground substance in a variably narrow band of cells in blocks fixed in Dalton's fluid, seemed however, to be extraordinarily well preserved, an advantage partially offset by a concomitant loss in contrast.
The Splenic Sinuses as Seen in the Light Microscope
Fixed in Zenker's acetic acid mixture and embedded in paraffin, the splenic sinuses appear as thin-walled vessels of large diameter, formed of elongate cells whose long axis is parallel to the long axis of the sinus. The endothelinm presents a smooth luminal surface with moderate protrusion of nuclei. Many '~empty" spaces due to differential shrinkage of tissue are present (Fig. 1) .
In osmium tetroxide-fixed, methacrylate-embedded material, sectioned for the light microscope, the tissue has a somewhat different appearance (Figs. 2  to 9 ). The cytoplasm has a finer texture than in Zenker-fixed, paraffin-embedded tissue and there is no evidence of differential shrinkage. Sinuses are more varied in appearance than in paraffin-embedded tissue; some are small in caliber and some large, some are distended and some crumpled. Sinuses close to the white pulp in the "marginal zone" (23) were found to be larger than those deep in red pulp but the walls of all sinuses were alike in structure. The luminal surface of the osmium-fixed endothelium appears very uneven, and shows irregular cytoplasmic swellings and protrusions of utmost delicacy, great bulgings of entire cells, and even places apparently denuded of cells, with the net result that the lumen of the sinus is highly irregular in outline. It is reduced to narrow straits in places, widened to large bays in others, and shows deep recesses and multiform outpocketings. So irregular is the free surface of the sinai endothelium that it is sometimes difficult to trace the course of a sinus and to decide whether a cluster of erythrocytes was within a given vessel, enclosed by protruding endothelium, or actually outside, having perhaps passed into the bordering cord tissue through apertures in the wall. The basal surfaces of the endothelial cells show faint longitudinal striations similar to those figured by Mollier (17) . They are represented in cross-section as faint, deep, radial striations Figs. 4 to 7, 9).
The endothelium is supported by a reticulum, stained deeply in PAS preparations and unstained by H + E (Figs. 2 to 9 ). The reticulum is made up of slender continuous fibers, represented in most stained sections as short lines or punctate markings beneath endothelial cells. In sections providing a face view of the reticulum, the fibers were spaced at fairly regular intervals of about 2/~ and run across the width of a sinus. They were cross-linked by more delicate fibers running approximately parallel to the long axis of the vessel (Figs. 7 and 9). Thus the reticulum of a sinus constitutes a large-meshed, slender-stranded net which ensheaths the vessel. These observations confirm the work of Mollier (17), Snook (23) and others. The outlines of sinuses are most easily determined in reticulum preparations since the line of the reticulum, though interrupted, is better differentiated and far smoother in contour than the surface of the endothelium.
A great number of sinal walls were common to two or more sinuses (see especially Figs. 2 to 5, 8). These walls consist of a central layer of reticulum covered on each surface by endothelium. The branching and tortuous character of the sinuses are quite marked and the reticulum follows the sinuses. Consequently the reticulum makes up a complex, widely ramifying supporting net of continuous fibers pervading the red pulp. Frequently sinuses appear to merge into the cords of tissue which separate them. These splenic cords contain plasma cells, granulocytes, and erythrocytes, but as a rule the preponderant cell type is the reticular cell, indistinguishable from that lining the sinuses.
The Splenic Sinuses as Seen in the Electron Microscope
Sinuses limited by endothelial cells and reticulum and corresponding to the same structures observed in the light microscope are readily identified in the electron micrographs. Some sinuses are completely closed, their endothelium collapsed upon itself or wrapped upon an erythrocyte, leukocyte, or platelet; others are crumpled with their lumina appearing as irregular slits. Some sinuses are moderately dilated and a few appear widely distended. In sinuses partly or completely collapsed, the plasma is coarsely granular. Usually, dilated sinuses are separated by partly or completely collapsed sinuses (Figs. 10, 11) and often the sinal character of these collapsed vessels is obscured because the highly irregular luminal surface is folded on itself. Their sinai nature could be ascertained, however, by serial sectioning. In sections prepared for the light microscope, successive to those from which the above observations were made, these collapsed sinuses separating patent sinuses appear as splenic (Billroth) cords.
In the electron microscope, every sinal wall is observed as common to two or more sinuses, except where sinuses border upon trabeculae, sheathed arteries, or touch upon penicilli or collecting veins (Figs. 13 to 15). Often a collapsed sinus (or a sinus whose wall is grazed in section without uncovering the lumen) shares a wall with a clearly patent one. If the collapsed (or grazed) vessel appears as extravascular cord tissue in the light microscope, the wall of the patent sinus appears unshared. The typical repeating sequence of structure in the red pulp is endothelium, reticulum, endothelium, lumen, endothelium, reficulum.
•..
As in the light microscope, the walls of the sinuses consist of a core of reticulum covered on each surface by endothelinm.
The luminal surface of a sinal wall is very uneven, made so by irregular swellings and protrusions of the endothelial cells (Figs. 10 to 12, 16, 17). The more widely dilated a vessel, the less irregular is its luminal contour. In many instances, the endothelial cells bulge conspicuously into the lumen of a sinus and remain attached to the vessel wall only by a slender stalk or broad superficial pedicle (Fig. 11 ). These cells resemble many cells seemingly free in the lumen. Most of them are relatively undifferentiated but some, still attached cells show a well developed, particulate component associated with the endoplasmic reticulum.
The endothelial cells of a sinus seldom provide a complete lining for the vessel (Figs. 10, 13, 14) . Occasionally, cells are slightly separated with the result that slender corridors of plasma can be discerned running from the lumen to the reticulum and often terminating in a dilated pool or locule which may extensively undermine the endothelium (Fig. 12) .
Here and there along the course of a sinus a cell is absent, or adjoining cells are separated, exposing the reticulum to the circulation (Figs. 13, 14) . These breaks in cytoplasmic continuity may stretch for several micra. They are not highly organized anatomical features and have no regular structural or spatial pattern. Actual openings where both cytoplasm and reticulum are absent are occasionally present in the sinai wall. These complete openings, typically a micron or less in diameter and relatively common in the rat (Figs. 13 to 15) constitute anastomotic passages between vessels.
The cytology of the sinal endothelium presents certain distinctive features. Cytoplasmic Matrix and Indusions.--The cytoplasm contains many mitochondria and vesicular elements of the endoplasmic reticulum sharply outlined against a faintly granular matrix (Figs. 11 to 17 ). The cytoplasm of endothelial cells in the rat sometimes appears extensively vacuolated with large mulfisegmented spaces filled with variably dense, finely granular material (Figs. 13 to 15 ). Often these vacuoles appear as widely dilated portions of the endoplasmic reticulum or as pinocytotic vacuoles (Fig. 17) .
Mitochondria are concentrated in the basal cytoplasm. They possess well developed cristae which are occasionally branched (Fig. 16) . In many places in both human and rat spleen, the mitochondria were observed to be swollen and disrupted to variable degrees and impregnated with an extremely electrondense material (Fig. 11 ). Mitochondrial granules (Fig. 16) were not often seen. Aggregates of very dense material were often found in the endothelial cells (Figs. 11 and 12 ). It is judged from the appearance of corresponding bodies in the light microscope that these represent hemosiderin or related ferrous degradation products of hemoglobin. The Golgi apparatus is small and well developed (Fig. 17) .
A material which may be identical in appearance to the substance of the reticulum is often present in the endothelial cells of the human sinuses, but less frequently present in the endothelium of the rat (Figs. 11 and 12 ). It is often concentrated in the basal cytoplasm but is sometimes spread throughout the cytoplasm. (It is not possible to determine whether or not it gave a positive PAS reaction.) Often, a moderately dense granular material, closely resembling a granular component of the nucleus, is more or less uniformly dispersed in the cytoplasm (Fig. 12) , and infrequently it is present in association with the endoplasmic reticulum in the central and basal parts of the cell. Aggregates similar to those designated by Palade (19) as "round bodies" are occasionally observed in the endothelium (Fig. 16 ). These are round or oval, smoothly contoured bodies, often quite large, and limited by a thin membrane and containing fine, dense particles.
Nucleus.--Sinal endothelial nuclei are oval structures, often displaying a deep basal cleft or hof. Chromatin is disposed more or less uniformly, its granular component closely resembling a granular component of the cytoplasm. Nucleoli are seldom seen. In several instances the outer "nuclear" membrane was observed to be continuous with the endoplasmic reticulum, as described by Watson (25) .
Reticulum.--The reticulum is a conspicuous, interrupted structure underlying the endothelial cells (Figs. 10 to 15 ). Its strands are often broad in section but their variation in size is considerable as they change in contour and thickness along their course. Occasionally the reticulum takes an acute turn or abruptly thrusts toward the lumen of a sinus, and often it is directly exposed to the blood of the sinus (Figs. 10, 13, and 14) . The reticulum is composed of finely granular, moderately dense material distributed, often unevenly, in a less dense ground substance and not limited by a membrane. No fibrillar component could be satisfactorily demonstrated in the reticulum. In places some of the substance of the reticulum exposed to the blood appears washed into the lumen.
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DISCUSSION
With the fixation and embedding used here, the picture of the sinal wall in "thick" sections is different from that observed in the usual light microscope preparation. The major points of difference appear to arise from the elimination of differential shrinkage of tissue components and the preservation of irregularity and detail that is lost with conventional methods of fixation and embedding. Thus, after conventional methods, splenic sinuses are rather "empty" and relatively smooth walled structures, quite different from their protoplasm-filled and uneven appearance presented in the light microscope after fixation in osmium tetroxide and embedding in methacrylate. The use of this type of processing, ordinarily intended for electron microscopy, would appear to have wide application in light microscopy.
The light microscope image of the sinal wall presented here is similar in many respects to that presented by Mollier in his classical work (17) , wherein a well developed sinus becomes indistinguishable from the erythrocyte-laden meshes of the pulp tissue into which it merges. The latticed structure of the reticulum seen here also conforms to the descriptions of Mollier, and to the later ones of Snook (23) and others. It is clear, moreover, that the tissue constituting the splenic cords is rich in cells identical to sinai endothelial cells, and hence constitutes a part of the reticulo-endothelial system. The great number of shared sinal walls discerned, even in the light microscope, is noteworthy.
With the limited resolutions provided by light microscopy, the small apertures in the sinal wall in this material would not in all likelihood, be observable, and the sinus would appear anatomically closed, as Knisely reported (9, 10). Red blood cells passing through the apertures observed in the electron microscope would be distorted, and Knisely's description of the distortion and snap of an erythrocyte passing through a sinal wall might well apply to Fig. 15 in this paper. Moreover, collapsed sinuses constituting cord tissue would not be recognized as such in visible light studies. The refractile membrane in the sinal wall observed by Knisely would seem to represent the reticulum. The observations, reported here support, moreover, Bj~rkman's findings (1) in spleens injected intraarterially with suspensions of starch grains. Eighty-one per cent of the grains with a diameter of 5 ~ were found within sinuses, while only 5 per cent of the grains having a diameter of 1 ~ were retained by the sinai walls.
The relation between splenic sinuses and splenic cords has been established as a close one in many studies. The cells lining the sinuses and the primitive reticular cells of the cords are cytologically alike and sinuses have been observed merging into cord tissue (Mollier (17), Maximow (16), Klemperer (8) ). It would appear from the electron microscopic observations presented in this paper that splenic cord tissue is not an extravascular tissue separating sinuses, but actually represents splenic sinuses cut off from the circulation and col-lapsed. The coarsely granular quality of the plasma in these vessels suggests it has become inspissated and the blood elements in the vessel concentrated. It follows that erythrocytes in the splenic cords are not extravascular but present in the lumina of vessels which would otherwise be empty, and that apertures in the sinai wall are anastomotic passages between vessels. If this conclusion regarding the nature of splenic cords is correct, many of the apparently conflicting inferences on the circulation of the spleen could be reconciled and the problem of an open vs. a closed splenic circulation would lose its unique quality as an issue of whether or not blood is physiologically extravasated. A complete discussion of the circulation of the spleen would require observations of the arterial and venous connections of the sinuses, and extensive serial sections and electron microscopic observations of perfused organs, and must be deferred until this information is obtained. From the present observations, however, the red pulp of the spleen in human beings and rats would appear to be an enormous vascular bed of branching, tortuous splenic sinuses, patent and collapsed to varying degrees, sharing common walls, and communicating with one another through anastomotic apertures. The great irregularity of the surface of the sinai endothelium and its possible hematopoietic role, give the impression, even in this fixed material, that the sinal wall is an unstable structure of great plasticity. Rat and human spleens are of the sinusal variety (23); the non-sinusal spleens may present a different picture.
The view that sinai endothelial cells may detach and become circulating lymphocytes and monocytes was expressed by Thiel and Downey (24) . In 24 ram. pig embryos they described and figured (see their Fig. 4 ) basophilic sinai endothelial cells deeply extended into the lumen, attached to the wall only by an attenuated stalk. They refer, moreover, to well established observations wherein erythrocytes would proliferate and differentiate in the retarded blood flow of a splenic sinus. Downey also observed the differentiation of mononuclear blood cells into macrophages in a section of a vessel ligated to still the flow of blood. In my material, observations of sinal endothelial cells deeply protruded into the lumen and often attached only by shallow cytoplasmic processes, similarly invite the view that sinai cells may detach and become circulating mononuclear blood cells. This conclusion is further supported by the presence, in areas where such bulgings of cells is pronounced, of irregular gaps in the sinal wall and of locules of plasma beneath the endothelium; the former suggesting gaps left by cells just peeled away, and the latter, facilitation of such detachment by a dissecting action of plasma. In several instances, the extended cells in my material were basophilic. In most cases, however, the cytoplasm was not well differentiated and maturation may be presumed to occur in the slowmoving circulation of the sinuses.
The presence of material in endothelial cells which may be identical in ap-poarance to the substance of the reticulum, suggests that the reticulum is produced by cells touching upon it. No fibrils could be satisfactorily demonstrated in this material. The reticulum as observed here is similar in appearance to the material of basement membranes. In their study of the fine structure of reticulum (reticulin) of several organs, including spleen, Kramer and Little (11) characterized it as a feltwork of randomly arranged fibrils lying in an apparently amorphous matrix. The relative proportions of fibrils and matrix varied considerably, even in material from the same source. Isolated reticulum had a membranous structure, and, interestingly, reticulum and basement membrane were alike in substance. This similarity in substance is further attested by evidence that a common antigen is present in basement membrane and reticulure (2). The markedly dense bodies in endothelial cytoplasm (as illustrated in Fig.  12 ) are, in all likelihood, ferrous degradation products of hemoglobin, possibly hemosiderin and ferritin. Impregnation of mitochondria with dense material to varying degree, disruption of such mitochondria and their association with deposits of presumed hemosiderin and ferritin, invite the speculation that these compounds are initially concentrated in mitochondria. It may be pertinent in this connection that De Rohertis et al. (4 a) have reported the concentration of iron in the mitochondria of amphibian hepatic cells and that cations have been reported selectively concentrated in mitochondria (4, 26) . Palade (19) has assumed that the granular material in the "round bodies" of macrophages lining splenic sinuses is a metal-organic compound (hemosiderin? ferritin?).
The endoplasmic reticulum in the sinai endothelium was present as smooth surfaced profiles and as rough surfaced profiles, as described by Palade (19, 19 a) , but smooth profiles predominate.
SUMMARY
The splenic sinuses in the spleens of 5 human beings and 7 albino rats have been studied in the light microscope and electron microscope after fixation in Dalton's fluid and Palade's fluid and embedding in n-butyl methacrylate.
Splenic sinuses are tortuous vascular channels of large but variable diameter which represent the first venous vessels in the spleen and make up almost the entire red pulp in man and in rats. These vessels are composed of reticuloendothelial cells flattened to endothelial form and sheathed by a netted reticulum. The luminal surface of the endothelium is made highly irregular by delicate and variable cytoplasmic protrusions, slender corridors separating adjacent endothelial cells, anastomotic openings to other sinuses, bulgings of entire cells, and even thrusts of endothelium spanning the sinai lumen. The supporting reticulum presents a well developed latticed appearance in tangential sections of sinuses, but in most cuts is punctate or linear.
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SPLENIC SINUSES IN MAN AND "£~ RAT
The reticulum is composed of strands without limiting membranes, which, in substance, are amorphous and resemble basement membrane. Material identical in appearance to the substance of the reticulum may be present in the endothellum, suggesting that the reticulum is formed by endothelial cells. The endothelium also contains deposits of presumed ferritin and hemosiderin. The extreme luminal bulgings of endothelium suggest production of circulating monocytes or lymphocytes by detachment of endothelial cells.
Sinuses are patent and collapsed to varying degrees. Patent sinuses are separated by collapsed sinuses and these collapsed sinuses appear to constitute splenic (Billroth) cords.
EXPLANATION OF PLATES PLATE 195
Light micrographs of human and rat spleen FIG. 1. Red pulp. Two large sinuses may be seen; one cut longitudinally and running diagonally across the top of the field, the other in oblique section below it. The endothelial cell nuclei protrude into the lumen. The reticulum is represented as an unstained line (arrows) beneath the endothellum (see Figs. 2 to 9 ). The protoplasm is rather coarsely precipitated and shrinkage artefacts are represented by streaks and spaces in the cytoplasm and by a widened reticulum. Compare this section with Figs. 2 to 9 .
Human spleen. Zenker's acetic acid fixation. Paraffin embedding. Sectioned at 2/~. MayGriinwaid Giemsa. X1200. FIG. 2 . Red pulp. Sinai wails may be seen running vertically and may be recognized by their reticulum (arrows), here unstained. Each wall is common to two sinuses and is clothed by endothelium on each surface. Note that the endothelium is highly uneven. Erythrocytes are unstained or faintly stained.
Human spleen. Dalton fixation, methacrylate embedding, Harris hematoxylin. X1200. Fro. 3. Red pulp. A splenic sinus runs across this photograph from bottom to top. The endothelial nuclei bulge into the lumen and the thickness of the endothelium varies greatly. The unstained image of the reticulum is indicated by the arrows.
Human spleen. Dalton fixation, methacrylate embedding. Harris hematoxylin. X 1200. Fie. 4. Red pulp. In the remaining preparations in this plate the reticulum is deeply stained, in contrast to Figs. 1 to 3. Six lines of reticulum, deeply stained with the PAS reaction, cross the field from right to left as a series of dots. Each line is covered, top and bottom, with a layer of highly irregular endothelium. At the bottom of the figure a sinus has been sectioned through its wall, disclosing fine longitudinal striations in the basal surface of the endothelium (of. Fig. 7 ) and, in several places, strands of reticulum lying across the width of the vessel. The figure shows five sinuses (and, at the upper margin, a very small part of a sixth sinus) having common walls and running more or less horizontally across the figure. Erythrocytes are unstained or faintly stained while the cytoplasm of neutrophilic leukocytes is deeply stained. Human spleen. Dalton fixation. Methacrylate embedding. PAS-hematoxylin. X 1200. Fro. 9. Red pulp. This field illustrates the branching of a sinus. On the left it is cut through its wall, exposing the surface of reticulum and striations in its basal cytoplasm as in Fig. 7 . In the center of the field the section moves more deeply into the sinus, exposing the lumen. The vessel branches up and to the left and down and to the right. A cluster of granulocytes is present at the branching.
Human spleen. Dalton fixation. Methacrylate embedding. PAS. X 1200. The lumen is on the left and it contains rods commonly found in sinuses of the rat (see Fig. 17 ). The endothelial surface is quite irregular. Pleomorphism of mitochondria is marked in this field. Note the presence of forked cristae, disrupted mitochondria, and various bodies of mitochondrial origin. Bodies similar to those described by Palade (19) as "round bodies" are present in this field. They contain dense stippled material. Note the dense mitochondrial granules (arrow).
Dalton fixation. ~ × 35,000. FIG. 17 . Red pulp. A complex section of a sinal wall. The principal luminal area (marked with L) is present in the left half of the photograph. It curves irregularly from the upper edge of the photograph to the lower left corner. At one point the lumen is reduced to a very slender corridor by a large tongue of endothelium which virtually bridges it. A granular electron-dense rod can be seen in the lumen (see also Fig. 16 ), a finding common in the splenic sinuses of the rat. On the lower margin of the figure, a broad vacuolated endothelial process protrudes into the lumen, its margins unclear because of the tangential nature of the section. The principal luminal area contains apparently isolated portions of projecting endothelium (see Figs. 14 and 15 ). The endothelium is variably vacuolated, and in several places one has the impression that these vacuoles communicate with the lumen. Several endothelial cells comprise the right limit of the luminal area. A central one is distinguishable by the presence of a Golgi zone. This cell envelopes, at least in part, a large, irregular, faintly granular substance which appears to be reticulum. Particles presumed to represent ribonucleic acid are scattered in several places in the endothelium and the punctate, deeply electron-dense material which probably represents precipitated fixative is also scattered in the field.
Dalton fixation. ~ × 35,000.
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